Introduction
"beginning of the epidemic period" (from October to January, corresponding to the fall and differentiation between populations. It can be viewed as the proportion of genetic diversity 249 due to allele frequency differences between populations or as the correlation between alleles 250 within populations relative to the entire population. The significance of F ST values was 251 calculated after 1000 randomizations. Bonferroni correction was applied to determine the 252 significance of P values.
253
A neighbor-joining phylogenetic tree based on distance between subpopulations was 254 established with POPULATIONS (http://bioinformatics.org/~tryphon/populations/). This tree was 255 constructed using Nei's standard genetic distance between populations (D s , as defined in Fig.   256 3) and 1000 bootstraps. Finally, hierarchical analyses of molecular variance (AMOVA) were 257 performed with ARLEQUIN V3.5 (Excoffier & Lischer, 2010) to investigate the relative 258 contributions of time (year and epidemic period), isolate origin and spore type giving rise to 259 the isolate, to the partitioning of genetic variance. Each factor was tested individually with a 260 priori subpopulations defined in Fig. 1 and one-or two-factor AMOVAs.
262
Genetic variability and occurrence of sexual reproduction 263 GENETIX (Belkhir et al., 1996 (Belkhir et al., -2004 was used to estimate within-population genetic 264 variability over time from gene diversity, calculated as multilocus observed heterozygosity 265 (H E ), and allele richness (A r , mean number of alleles per locus), in all populations. Paired-266 sample t-tests were used to assess the significance of differences between the D+ and D 0 plots 267 over time (with an alpha risk of 5%).
268
We determine the number of unique multilocus genotypes (G) and the clonal fraction
269
(1-G/N) with MULTILOCUS V1.3B (Agapow & Burt, 2001) , which detects indirect evidence of 270 sexual reproduction in Z. tritici populations over three cropping seasons. This software was 271 also used to estimate multilocus linkage disequilibrium over time, by calculating the ‫̅ݎ‬ D index, 272 which is corrected for the number of loci considered, and takes values from 0 (all individuals genetically different, and multilocus linkage is broken) to 1 (all individuals are clones). The 274 significance of the ‫̅ݎ‬ D values obtained was established by comparing the observed values with 275 the distributions obtained for 1000 randomizations (Agapow & Burt, 2001) . Finally, we 276 assessed the likelihood of recombination by sexual reproduction by calculating the ratio of 277 mating-type alleles (Mat 1-1/Mat 1-2). χ 2 tests were performed to determine whether the 278 frequencies of the two mating types within different populations departed from the null 279 hypothesis of a 1:1 ratio. We also performed paired-sample t-tests to identify significant 280 differences over time between the D+ and D 0 plots (alpha risk of 5%) for all indices. 
Results

283
Population partitioning 284 Bar plots of the three independent STRUCTURE analyses carried out to evaluate population 285 subdivision with the admixture model and without prior assumptions about time (year and 286 epidemic period), isolate origin (plot with or without debris), and spore type giving rise to the 287 isolate (ascospore or pycnidiospore), are provided in Fig. 2 . The three cropping seasons 288 (2009-2010, 2010-2011, 2011-2012) and the adjacent epidemic periods (end of the 2008-2009 289 cropping season, P01; start of the 2012-2013 cropping season, P29) are presented together. In 290 the first set of analyses, pycnidiospore subpopulations from the D+ plot were analyzed for 291 each cropping system separately ( Supplementary Table 1 ) and then for all cropping seasons 292 together ( Supplementary Table 1 ; Fig. 2A ). The rate of change in the log probability of data 293 between successive K values (∆K) had a mode at K = 3 for the 2009-2010 season, at K = 2 for 294 the 2010-2011 and 2011-2012 cropping seasons, and at K=7 for the overall dataset.
295
Regardless of the epidemic period considered in each cropping season (year), it was difficult 296 to assign individuals to any one of these K clusters (none of the individuals were assigned to 297 one cluster with a posterior probability > 0.5). Instead, the posterior probability was split equally between the seven clusters (0.1426 < overall mean P < 0.1431), suggesting that 299 neither the epidemic period nor the cropping season had any major effect on the structure of 300 pycnidiospore subpopulations. In the second set of analyses, pycnidiospore subpopulations 301 from the D+ and D 0 plots were analyzed for each cropping season separately (Supplementary 302   Table 1 ) and then for all cropping seasons together ( Supplementary Table 1 ; Fig. 2B ). Modes 303 were observed at K = 3 for the 2009-2010 season and at K = 2 for the 2010-2011, and 2011-304 2012 cropping seasons and for the overall dataset. The posterior probability of individuals 305 was equally distributed between the two clusters (0.498 < overall mean P < 0.502). Only 0.15 306 % of the individuals were assigned to one cluster with a posterior probability greater than 0.6, 307 whatever the epidemic period, again suggesting that isolate origin (D+ or D 0 plots) had little 308 effect on the structure of the dataset. Finally, after the addition of ascospore subpopulations to 309 the previous dataset in the third STRUCTURE analysis ( Supplementary Table 1 ; Fig. 2C ), a 310 mode at K = 3 and evenly distributed posterior probabilities (0.332 < overall mean P < 0.334) 311 were again observed. We can therefore conclude that spore type, giving rise to the isolate, had 312 little effect on structure.
313
As no population structure was detected without prior assumptions, we explored the 314 dataset with the a priori subpopulations defined in Fig. 1 . The relationships between the 26 315 subpopulations are presented in the phylogenetic tree ( Fig. 3 ), on which it is difficult to 316 distinguish the various subpopulations due to the low bootstrap values for the nodes.
317
Nevertheless, some subpopulations were localized to longer branches of the tree: P13, P16, 318 P25 and P27 (pycnidiospore subpopulations) and P08 (ascospore subpopulation). 319 We investigated the differentiation within and between subpopulations obtained from 320 pycnidiospores and ascospores, by calculating the pairwise F ST . The overall mean F ST was 321 0.016, with 22.5% of individual F ST values significant before Bonferroni correction, and 1.2% significant after this correction. Significant F ST values were obtained for populations P16, 1) collected from wheat plots with (D+) and without (D 0 ) debris, over the course of three 754 successive annual epidemics (2009-2010, 2010-2011 and 2011-2012) . successive annual epidemics (2009-2010, 2010-2011 and 2011-2012) . to the underlined values is presented in Fig. 2. A. Effect on epidemic period with pycnidiospore subpopulations from the D+ plot (460 isolates) 2009-2010 2010-2011 2011-2012 Overall . 1 ) collected in Thiverval-Grignon (France).
Subopulations are classified according to spore type giving rise to the isolate (pycnidiospore, ascospore), cropping season (2009-2010, 2010-2011 and 2011-2012) Table S3 : Analysis of molecular variance (AMOVA) to assess, at relevant epidemic periods (end/beginning of the epidemic), the effect of spore type giving rise to the isolate on the genetic structure of the pycnidiospore and ascospore subpopulations (see Fig. 1) collected in Thiverval-Grignon, France.
A -Each ascospore subpopulation collected from wheat debris at the beginning of an epidemic (P08, P28) was compared with the pycnidiospore subpopulation collected at the end of the previous cropping season from D+ plots (P04, P21, respectively), and with the pycnidiospore subpopulation collected from the D 0 plot (P07, P27, respectively). B -Each ascospore subpopulation collected from wheat debris at the beginning of an epidemic (P01, P08, P28) was compared with the pycnidiospore subpopulations collected during the same period from D+ plots (P02, P09, P29, respectively), and D 0 plots (P05, P13). 
A
